INTRODUCTION {#sec1-1}
============

Viral hepatitis can be defined as inflammation of liver due to infection of any of the hepatotropic viruses. WHO executive board\[[@ref1]\] certify that 10 lakhs people die each year due to the causes related to viral hepatitis which is 2.7% of the total deaths occur in the world. Some groups are at high risk of contracting this disease compared with others. Hepatitis A virus (HAV) and hepatitis E virus (HEV) are found higher in communities where food and sanitation are poor and HBV and HCV infections are seen more common among the recipients of organs, blood and tissues and also among the health care providers who sustain accidental needle stick injuries while caring these patients.\[[@ref2]\] Pregnant women also at high risk of infection because HEV affects young males and females. Arun Kumar Mitra *et al*.\[[@ref3]\] had revealed in their study on liver disorders during pregnancy and their management that pregnant women were at high risk for acute and fulminant hepatitis compared to non-pregnant women because mortality rate in pregnancy reported as 25% while it was 0.65% in non-pregnant women even though the incidence of acute viral HEV is same in both pregnant and non-pregnant women.

Acute infections show the symptoms such as jaundice, dark urine, extreme fatigue, nausea, vomiting and abdominal pain.\[[@ref4]\] HAV or infectious hepatitis is an acute infectious disease of liver caused by the HAV through fecal-oral route. HAV is a small, non-enveloped, single stranded ribonucleic acid (RNA) virus and it is transmitted to man by the ingestion of contaminated food and water\[[@ref5]\] or direct contact with an infectious person and it has only a short period of incubation. Hepatitis B virus (HBV) is an infectious inflammatory illness of the liver caused by the HBV.\[[@ref6]\] It is a complex, 42-nm double shelled deoxyribonucleic acid virus and the infection spread either from carriers or from cases.\[[@ref7]\] It is transmitted through parenteral or perinatal route or through sexual transmission. Hepatitis C virus (HCV) is a single stranded RNA virus which is transmitted through transfusion of blood or blood products or sexual transmission.\[[@ref8]\] hepatitis D virus (HDV) is caused by a small enveloped RNA virus and its transmission resembles HBV.\[[@ref8]\] HEV is a viral hepatitis or liver inflammation caused by infection with a virus called HEV. HEV is a positive-sense single-stranded RNA icosahedral virus with a 7.5 kb genome.\[[@ref8]\] It is transmitted through the consumption of contaminated water or food. The main aim of the study is to find out the frequency and distribution of different types of viral hepatitis based on age, sex and its infective causes during a time period of 5 years.

MATERIALS AND METHODS {#sec1-2}
=====================

The present study was conducted at Malankara Orthodox Syrian Church Medical College Hospital in Kolenchery, Kerala state in South India. The data were retrieved from medical records department with the approval of hospital ethical committee. Medical records department follow the guidelines of International Classification of Diseases-10 for coding the diseases. The present study aims at the frequency and distribution of viral hepatitis based on age, sex during a time period of 5 years from April 2005 to March 2010. The data related to viral hepatitis (B15-B19) were collected and analyzed and "z" test was used to find out the difference in proportions.

RESULT {#sec1-3}
======

Out of 818 confirmed hepatic patients in the study hospital, 622 (76.03%) were males and 196 (23.96%) were females \[[Figure 1](#F1){ref-type="fig"}\]. Out of 818 reported hepatitis cases, 244 cases (29.82%) were in the age group of \< 19 years, 447 (54.64%) were in 20-39 years, 94 (11.49%) cases were in 40-59 years, 30 cases (3.66%) were in 60-79 years and 3 cases (0.36%) were in the age group of 80 years and above. The high proportion of cases was observed in the 20-39 years and low in 80rs and above. The preponderance of males was observed in all age groups. As shown in the [Table 1](#T1){ref-type="table"}, \<19 years, 71.31% were males and 28.68% were females. In the age group of 20-39 years, 79.19% were males and 20.80% were females. In 40-59 years, 69.14% were males and 30.85% were females. In 60-79 years, 86.66% were males and 13. 33% were females. In the age group of 80 years and above all the cases were males. The age groups \<19 years (*P* = 0.02) and 20-39 years (*P* = 0.00) showed significant difference between males and females. The age wise distribution of cases according to different types of viral hepatitis has shown in [Table 2](#T2){ref-type="table"}. The main cause of viral hepatitis in the present study was HEV followed by HAV. Of total viral hepatitis cases, 258 cases (31.54%) were due to HAV, 52 cases (6.35%) were due to HBV, 7 cases (0.85%) were due to HCV, 0 cases due to HDV and 501 cases (61.24%) were due to HEV \[[Figure 1](#F1){ref-type="fig"}\].
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Age and sex wise distribution of viral hepatitis
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Distribution of viral hepatitis based on age and infective causes
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The male dominancy had observed in HAV, HBV and HEV. However, the HCV contracted high proportion of cases in females compared to males. HAV (*P* = 0.03) and HEV (*P* = 0.03) showed significant difference between males and females. Sex wise distribution of different types of viral hepatitis has specified in the [Table 3](#T3){ref-type="table"}.
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Sex wise distribution of different types of viral hepatitis
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The case fatality of viral hepatitis in the present study was 0.98%; while males fatality 0.96%; females of 1.02% respectively. The trend of case fatality was increased from 2005 to 2006 and continued up to 2008 and a decline of fatality has observed throughout 2009 and 2010. The trend of case fatality of viral hepatitis has shown in the [Figure 2](#F2){ref-type="fig"}.

![Trend of case fatality of viral hepatitis](JGID-6-99-g005){#F2}

DISCUSSION {#sec1-4}
==========

Viral hepatitis is reporting from almost all countries in the world and it consider as a global public health problem.\[[@ref9]\] The common infective causes of viral hepatitis are HAV, HBV, HCV, HDV and HEV. In the present study, as shown in the [Figure 2](#F2){ref-type="fig"}, of total 818 hepatitis cases, 31.54% was due to HAV, 6.35% was due to HBV, 0.85% was due to HCV and 61.24% account for HEV respectively. HDV infection had not reported in the study hospital during the study period of 5 years. The trend of different types of viral hepatitis during the study period has shown in the [Figure 3](#F3){ref-type="fig"}.
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HAV {#sec2-1}
---

Studies reveals that HAV is a predominant cause of viral hepatitis\[[@ref10]\] and it constitute around 32.1% of the total viral hepatitis reported all over the world.\[[@ref11]\] It is endemic in most developing countries, with frequent outbursts of minor or major outbreaks.\[[@ref12]\] The high endemicity of hepatitis A is reporting from low socio-economic countries or regions with poor hygiene standards, where the incidence of infection with this virus reported as high among children,\[[@ref13]\] because the infection is associated with contaminated food and water due to unhygienic environment. Studies have shown that along with the progress of socio-economic status, the provision of safe water supply and sanitation programs gets better and the infection moves from children to adult. Kunasol reports that India was high endemic for HAV.\[[@ref14]\] Previous sero-epidemiological studies in India and in other developing countries such as Bangladesh, Bhutan and Nepal also demonstrated that 85-95% of children have been infected with the HAV infection and are immune to HAV infection by their 10 years of age.\[[@ref14]\] However, recent studies have noticed a shift of HAV infection from child to adult\[[@ref15]\] and there had a progress of safe water and sanitation comparatively. In the present study, the HAV infection is 24.41% in \<19 years; majority of cases 60.85% were in 20-39 years; 11.62% in 40-59 years, 3.1% in 60-79 years and none of the cases has reported in the 80 years and above. Sebastian *et al*.\[[@ref16]\] in his study on outbreak of HAV in central India reveals that, out of 399 confirmed cases of HAV, 65% was in 15-33 years age group. A study conducted by Arankalle *et al*.\[[@ref17]\] in Kottayam district of Kerala revealing the major outbreak of HAV with more cases in adults compared with children. Hussain *et al*.\[[@ref18]\] in their study in North India reveals that HAV infection in adults increasing from 3.4% in 1999 to 12.3% in 2003. Mathur and Arora in their study\[[@ref19]\] on epidemiological transition of HAV in India supports that age of HAV acquiring is shifting from childhood to adolescent. Not only the Indian studies but the studies from all over the world also pointing the fact that along with the socio-economic improvement, infection of HAV cases increasing in the adult compared to childhood.\[[@ref20]\] The studies reports from Korea,\[[@ref15]\] Indonesia, Thailand, China,\[[@ref21]\] Sri Lanka and Malaysia\[[@ref22]\] also reports that the infection level increasing as per age increases.

In the present study of HAV infection, males are predominant than females. Out of 258 cases 80.62% were males while females were of 19.37% only. A study by Wu *et al*.\[[@ref23]\] in Canada reports that males have higher proportion than females in the infection of HAV. Barrientos Gutierrez *et al*.\[[@ref24]\] in their study on HAV infection reveals in their study that 77.2% of cases were males. But Faleh *et al*.\[[@ref25]\] in their study on changing patterns of HAV prevalence in the Saudi population over the 18 years observed that no difference occurred among males and females in the HAV causation.

HBV or serum hepatitis {#sec2-2}
----------------------

Of the 2 billion people who have been infected with the HBV in the world, more than 350 million have chronic infection and they have high risk of death from cirrhosis of liver and liver cancer and results 1 million death every year\[[@ref26]\] and in the South East Asian Region countries only, it is the cause of 2 lakh death annually.\[[@ref27]\] HBV has caused epidemics in Asia and Africa\[[@ref28]\] frequently and endemic in Eastern Europe, the Mediterranean, South America and China. HBV accounts for 15-30% cases of the acute hepatitis in India\[[@ref29]\] and it is transmitted through exposure to infectious blood, semen and other body fluids or infected mother to infants at the time of birth, contaminated infections during medical procedures and also through sharing of needles and syringes among injecting drug users\[[@ref30]\] and also the health care providers through accidental needle stick injuries.

In the present study, 6.35% were due to HBV. Out of 52 cases of HBV, 69.23% were males and only 30.76% were females. This predominance of males in case infection is apparent in other similar studies all over the world. Tessema *et al*.\[[@ref31]\] in their study in North West Ethiopia reports that HBV infection in males is 4.9% and in females are 3.3%. Another study by Baig *et al*. in Pakistan\[[@ref32]\] reveals in their study on gender disparity in infections of HBV that males constitute 79.5% and females have only 20.5% of total HBV infection. Manzoor *et al*.\[[@ref33]\] in their study on HBV related chronic liver diseases at Rawalpindi in Islamabad reveals the preponderance of males in their study as 64% and females only as 36%. Naz *et al*.\[[@ref34]\] in their study in Muzaffarabad on prevalence of HBV among Combined Military Hospital reports that 68.3% were males and 31.7% of females in HBV infection. Khan *et al*.\[[@ref35]\] in their study on HBV infection among different sex and age groups in Pakistani Punjab reporting 68.15% of males infection and 31.85% female infection of HBV. Study by Abel Girma and Ayele and Solomon Gebre Selassie in Ethiopia,\[[@ref36]\] and Ahmad *et al*.\[[@ref37]\] in Pakistan also support the male predominance in HBV infection.

In the present study, the highest frequency of cases of HBV occurred 44.23% in 20-39 years followed by 40-59 years and 60-79 years equally as 19.23%. In the age group of \<19 years, the proportions of cases were 13.46% and less infection of cases were reported in 80 years and above which was 3.84%. Khan *et al*.\[[@ref35]\] in their study on HBV infection among different sex and age groups in Pakistani Punjab strongly supporting the findings of present study which reveal the highest percentage of HBV infection which was occurred in the age group of 21-30 years (34.93%) followed by 23.83% in 31-40 years. Alam *et al*.\[[@ref38]\] have observed in their study on Molecular epidemiology of HBV genotypes in Pakistan that high proportion of cases were in the age group of 20-40 years which was followed by 41-60 years. Cisneros-Castolo *et al*.\[[@ref39]\] also admit in their study on Prevalence of HBV infection and related risk factors in a rural community of Mexico that more number of cases caused in adults up to the age of 40 years.

HCV affects 175 million people worldwide and it is a leading cause of liver transplantation.\[[@ref40]\] In the present study, 0.85% of cases were due to HCV. Of the total cases, 28.57% were in males and 71.42% were in females. On the contrast to the HAV and B infection, the dominance of females in HCV infection has observed in this study. A study conducted by Charles *et al*.\[[@ref41]\] on Seroprevalence of HCV and associated factors in urban areas of Antananarivo, Madagascar also reveals the preponderance of females in HCV infection. Mohammad Saleem *et al*.\[[@ref42]\] also admit the high proportion of female cases in their study on frequency of HCV in district headquarters hospital, Kotli, Azad Kashmir.

In the present study highest proportion of cases; 71.42% were occurred in the age group of 20-39 years and followed by 28.57% in the 40-59 years. Mohammad Saleem *et al*.\[[@ref42]\] support the findings of present study by revealing the fact that 60.54% of cases were occurred in the age interval of 21-40 years. But Amjad Ali *et al*.\[[@ref43]\] refute these findings and mentioned that majority of cases happened in 51-60 years at their study on prevalence of active HCV virus infection in Mansehra district of Pakistan.

HEV is a major problem in the areas where water and sanitation problems exist.\[[@ref44]\] It reports from Algeria, Bangladesh, China, Ethiopia, Indonesia, Iran, Libyan Arab Jamahiriya, Mexico, Myanmar, Nepal, Pakistan, Somalia and Central Asian republic of US. In India, it is the 30-70% cause of acute sporadic hepatitis and is the major cause of liver failure.\[[@ref45]\] In the present study, HEV is the main cause of viral hepatitis; it is 61.24% of the total infection. Studies conducted by Chadha *et al*.\[[@ref46]\] in Pune, Das *et al*.\[[@ref47]\] in urban Delhi, Khuroo *et al*.\[[@ref48]\] in North India also supports these findings.

In the present study, males are more infected than females in HEV infection. A study conducted by Manmohan *et al*.\[[@ref49]\] in Tamil Nadu on retrospective hospital-based study of infective causes of Jaundice in Tamil Nadu revealed that men are more infected than females in HEV infection. In another study by Dhamdhere and Nadkarni\[[@ref50]\] on infectious hepatitis at Aurangabad also observed that predominance of men in the infection of HEV. Mishra *et al*.\[[@ref51]\] in their hospital-based study of HEV in Bangalore also noted the high male preponderance where 72 male infected while 35 female infected by this virus. In the present study highest proportion of cases (52.29%) were occurred in adult aged 20-39 years. Nargis *et al*.\[[@ref52]\] also reveals high proportion of cases in 20-24 years which is 71.9%.

In the present study, the major cause of viral hepatitis is HEV (61.24%) and it is followed by HAV (31.54%). HAV and HEV types of viral hepatitis appears as a widespread problem in developing countries where there are problems in providing safe drinking water and adequate sewage disposal.\[[@ref12]\] Wierzba and Panzner\[[@ref53]\] reports on the International Symposium of the hepatitis that HEV epidemics occur in areas where the hygiene and sanitation problems exist especially the countries in Asia, the Middle East, Africa and Latin America. Indian studies conducted by the Acharya *et al*.\[[@ref54]\] and Nanda *et al*.\[[@ref45]\] also observed that enteric hepatitis is highly endemic in India. In the present study main cause of viral hepatitis was HEV which is followed by HAV. Manmohan *et al*.\[[@ref49]\] in their study on viral hepatitis reveals that more prominent cause of infection is HEV which is 37.49% and it is followed by HAV with 32%. It is supported by the other studies conducted by Chadha *et al*.\[[@ref46]\] in Pune, Das *et al*.\[[@ref47]\] in urban Delhi, Tandon *et al*.\[[@ref29]\] in North India and Madan *et al*.\[[@ref55]\] in their study on detection of HCV and HEV genomes in sera of patients with acute viral hepatitis. The main cause of transmission of HAV and HEV types of viral hepatitis was the improper disposal of waste material and there by contamination of water sources. This is one of the burning public health issues in the present India. People reside in the township area or in the cities dispose all sorts of waste materials including nappies containing feces in the public places due to lack of proper waste management facilities in their household area. These disposed waste materials function as a source of enteric hepatitis and other water borne and vector borne diseases and contaminate the overflowing rainy water in the monsoon and it is getting mixed with the safe drinking water and spreads the infection in the general population easily and leads to the outbreaks of epidemics. These enteric hepatitis viruses especially infect the children who are at high risk because of their low immunity status. As contaminated food and water is the main mode of transmission much emphasize to be given for environmental and personal hygiene practices to prevent the fecal oral transmission of this pathogen.

CONCLUSION {#sec1-5}
==========

In the present study, the main causes of viral hepatitis are HAV and HEV. The preponderance of males was observed in all age groups and in all types of viral hepatitis (HAV, HBV and HEV) except HCV where the proportion of females was comparatively high. Even though all types of viral hepatitis are being public health problem to the community, the HEV stands as continuous burden through the outbreaks of epidemics and its endemicity. This could be controlled by ensuring the safe drinking water supply and good standards of sanitation and of personal and food hygiene. The way to interrupt the transmission of HBV and HCV types of viral hepatitis is taking the safety measures before receiving blood and blood products or giving care to the infected patients. However, this hospital study shows a decline in the infection of all types of viral hepatitis from 2008 to 2010. Awareness building in the community about the safety measures and proper management of waste materials are the main remedies to control or pull out the roots of this infection.

**Source of Support:** Nil.

**Conflict of Interest:** None declared.
